ABSTRACT
INTRODUCTION
Information on the thermal conductivity of wood and the influence of important variables affecting this property is of special importance to building insulation, as well as the use of wood in many other fields where wood resistance to heat transfer is a major consideration. Such information is also essential for comparing the thermal insulating properties of different wood types, and also for comparing wood with other insulating materials which are used in low-energy buildings.
The heat conductivity of wood is dependent on a number of factors with varying degrees of importance. The following variables greatly affect the rate of heat flow in wood: density of the wood, moisture content of the wood, direction of heat flow with respect to the grain, as well as the kind, quantity and distribution of chemical substances in the wood (Ružiak et al., 2017) . The thermal conductivity of wood in the radial direction is about 5 % to 10 % greater than the tangential direction, whereas the conductivity in the longitude direction is about 2.25-2.75 times the conductivity across the grain (Francz et al, 1968 , Forest Products Laboratory, 1999 . Eurocode 5 provides informative values for thermal properties (Eurocode 5, 2001) .
The experimental results of the thermophysical parameters and density of wood and OSB samples used for the construction of low-energy buildings in Slovakia are presented in this paper.
MATERIAL AND METHOD
Measurements were performed on two different types of wood samples (oak and red spruce) and two OSB samples with different thickness (10 mm and 15 mm). As OSB is an anisotropic material with a relatively complex structure and a random arrangement of individual building fragments, the OSB sample properties were measured in one direction only. The thermal conductivity of the samples tested was examined by the transient method, i.e. the extended dynamic plane source (EDPS) method. All the wood samples were measured 100 times at a laboratory temperature of 20 °C, and the results were statistically processed subsequently.
A total of two identical disc-shaped samples of the material tested and two metal blocks of sufficient geometrical size were analysed using the EDPS method. The thermal source was located between two identical samples with the thickness L. At the time t = 0, the thermal source starts acting with the constant thermal power q on the unit area, and thus the relation of temperature to time can be expressed by the following equation (1):
where:
and Θ is the characteristic time, a is the thermal diffusivity of the sample measured, a M is the thermal conductivity of metal blocks, β is the parameter which describes the heat sink imperfection, ierfc is the error function integral (Liang, 1995) for the short time < 0.3 . Equation 1 has the following simplified form:
Equation 4 is identical to the equation for a one-dimensional heat flow in the infinite homogenous medium. The principle of this method resides in the fitting of the theoretical temperature Function 1 over the experimental points. In case of the best fit, the thermal conductivity λ will be determined. The method of fitting based on the least-squares procedure was described in detail (Malinarič, 2004a; Malinarič, 2007b) .
The examined samples of wood types and OSB indicated different densities. The density of the samples was calculated from the mass of the sample and its dimensional characteristics according to Equation 5, where the total weight of the simple is m and the total bulk of the sample is V.
The experimental results are summarised in Tables 1, 2, 3 and 4.
RESULTS AND DISCUSSION
The results of the thermal conductivity measurements are summarised in Table 1, whereas Table 2 displays the measurement results of the oak and red spruce wood samples. A total of three samples were made from every wood type, which enabled conducting the experiments in three different directions: . The results of the thermal conductivity measurements are shown in Table 3 . The results obtained in the density measurement of the oak wood and red spruce samples (Table 4) indicate the influence of the structural and dimensional characteristics on the density of the material. On balance, the lowest values of density were obtained for the wood samples in the radial direction, whereas the highest were recorded in the axial direction. The density values of the oak wood samples were in the range of 435.7 -459.5 kg m -3 , whereas the OSB samples were in the range of 411.8 -418.2 kg m -3
. The relative probable errors ranged from 0.72 % to 1.16 %. As the density values of oak wood were higher than the density values of spruce wood, it is evident that oak has a denser structure than spruce in every measured direction, which is congruent with the results on similar wood samples reported by Ružiak et al. (2017) . The density values of the OSB samples were as follows: 580.5 kg.m -3 ± 0.65 % for a thickness of 10 mm and 605.4 kg.m -3 ± 0.74 % for a thickness of 15 mm. Overall, the density of OSB depends on the structure, material components, compressing methods and additives used. The density of OSB made by Slovak producers ranges from 380 to 512 kg.m -3 , thus the samples examined were within this density range. 
CONCLUSION
Measurements of physical parameters can be used for the evaluation of their quality (Kubík and Zeman, 2014; Hlaváčová, 2002) . Physical properties are very important parameters which can determine the quality of bio-based materials (Božiková et al., 2015) . In the present study, the thermal and geometrical properties of selected wood and OSB samples were examined. Based on the thermal conductivity and density values of the samples, determined in the three different wood directions, the influence of composition and structure on the bio-based materials behaviour is clearly evident.
The thermal conductivity of wood is relatively low due to wood porosity. Based on the thermal conductivity and density results obtained, it can be concluded that the thermal conductivity of wood declines with an increase in the density of wood. Relative to the grain direction, the magnitude of thermal conductivity of wood is about twofold greater in the grain direction than in the direction perpendicular to the grain. Accordingly, the thermal conductivity of oak in the direction of the grain is 0.262 W.(m.K) -1 , whereas perpendicular to the grain is in the range from 0.112 to 0.133 W.(m.K) -1 . On balance, it was found that wood and wood-based materials are very suitable for constructing low-energy buildings owing to their thermal and insulating properties.
